Die Dokumente auf EconStor dürfen zu eigenen wissenschaftlichen Zwecken und zum Privatgebrauch gespeichert und kopiert werden.
INTRODUCTION
The decision to purchase health insurance stems from uncertainty about one's health. The number of years individuals work depends primarily on their health stock [1, 2] . The healthier the individual is, the higher his or her labor income will be due to a larger stock of health. Individuals generally face absolute risk aversion willing to purchase health insurance policies to avoid a sudden loss in labor income. Similarly, individuals with more financial capital invest more on health than those with lower endowments [3] . Accumulated wealth and labor income play important roles in purchasing private health insurance in reducing the uncertainty of an individual's health stock [4] [5] [6] [7] [8] [9] . Correspondingly, high risk of being ill increases the demand for medical care [6, 10] , and it follows that individuals with poor health may have an incentive to purchase health insurance. Previous research shows that individuals purchase more health insurance for preventive medicine when they are uncertain of their overall health [4, 9, 11, 12] . If individuals invested in their health earlier in life by using preventive care, then medical expenditures should on average be lower at health-conscious individual's age.
Concerning the explicit motives of purchasing private health insurance under the national health insurance, the determinants are treated empirically rather than theoretically. The determinants of private health insurance are explored based on accessibility to healthcare services [7, 8, 13] , labor income sensitivity [14] [15] [16] , medication for chronic diseases [12] , behaviors regarding preventive care [6] , quality of healthcare services [17, 18] , and supplemental roles of private health insurance for public health insurance [9] .
Adverse selection and moral hazard take important roles in the private health insurance market. For issues of adverse selection, worse health, which is signified by age, results in adverse selection against the public health insurance program in Chile [15] ; health risk is positively associated with private health insurance among low and middle income people [4] ; individuals with chronic condition are willing to pay more for a good, reliable, and understandable health plans that may effectively reduce the problem of adverse selection in the Netherlands [19] ; and there is a positive relationship between self-assessed health, private health insurance coverage, and a negative relationship predicted by adverse selection by using objective indicators of health in Australia [20] . For moral hazards, Sapelli and Vial (2003) state a negligible case of hospitalization in moral hazard, but they highlight a quantitatively important moral hazard for medical visits in Chile [21] . Savage and Wright (2003) emphasize that moral hazard substantially increase the expected length of a hospital stay in Australia [22] , while Kessler (2008) underlines an existence of risk of moral hazard and the long-term care insurance in France [23] .
Unlike numerous European and U.S. studies, we have found two quantitative empirical Japanese studies. Shino (2000) and Sawano and Ohtake (2002) both confirmed that there was no evidence of adverse selection in Japan's private health insurance market [24, 25] . They also demonstrated that health status did not influence the decision to purchase private health insurance. Shino stated that earning income was not statistically significant while Sawano and Ohtake's results demonstrated a significant effect on demand for private health insurance among low income individuals and a negligible effect on demand for private health insurance among high income individuals. Furthermore, Shino did not find any substitution effects between private and public health insurance while Sawano and Ohtake (2002) found that private health insurance had a supplementary effect on public health insurance.
It is critical to understand the behaviors of individuals since the Japanese government in 2001 has lifted the ban on private insurance companies from entering health insurance markets already served by the national health insurance system [26, 27] . It is also imperative for policy makers to understand that the growing concerns of an aging society and rapidly increasing government healthcare expenditures with risk of adverse selection and moral hazard, while improving the efficiency and effectiveness of healthcare financing and delivery under the national healthcare system are vital [28] . From reviewing determinants of purchasing private health insurance which influences healthcare uses, the objectives of this empirical study are twofold. First, we examine how the decision of purchasing private health insurance is made under the nationally administered health insurance system and the influence private health insurance has on healthcare services. Second, we observe the existence of adverse selection and moral hazard in order to fill the gaps in the Japanese literature.
We present a method that includes a brief background of private health insurance benefits, data, and analytical framework in the next section. The third section provides the empirical results on the choice to purchase private health insurance and factors associated with hospitalization which is covered by private health insurance firms. The conclusions and implications of this study are reported in the final section.
METHODS

A Brief Background of Japan's Public and Private Health Insurance Systems
The Japanese government provides universal healthcare via the national health insurance system. Public health insurance includes healthcare insurance for "acute care" as well as "long-term care insurance" for institutional care for the elderly [29] . It also provides community-based homecare as shown in Fig. (1) . Japan's national health insurance provides healthcare for self-employed, government-managed insurance for small/medium firms, association-managed insurance for large firms, seaman's health insurance, aid association health insurance for civil servants and teachers, and retired persons. These programs are financed through the national tax system and patients' coinsurance payments. The long-term care insurance program is under the municipal jurisdiction (formal homecare services and long-term care at nursing homes and hospitals).
In Japan, there are two types of private healthcare insurance available for purchase: healthcare insurance and supplemental special health insurance for healthcare coverage. Private healthcare insurance is for hospitalization and surgical operations that insurance companies provide for a contracted amount of money. It also provides coverage for three leading illnesses: malignant neoplasm (cancer), acute myocardial infarction (heart disease) and cerebrovascular disease. Supplementary special health insurance includes short and long-term hospitalization, hospitalization caused by chronic illness, female specific illness, cancer, outpatient based treatment after hospitalization, etc.
Data Characteristics
The data set used in this study is published in the National Survey on Life Insurance: Fiscal Year 2000 (Seimei Hoken ni kansuru Zenkoku Jittai Chosa: Heisei 12 nendo, in Japanese). 6,500 households were surveyed throughout Japan from May to June 2000 by the non-profit Life Insurance Culture Center, with 4,657 households responding. The questionnaires surveyed households that held private insurance, received hospitalization coverage from insurance firms, paid costs to private insurance, received daily payments made by private insurance, had private insurance claims on death, had private health insurance claims, the year that private insurance was bought, labor income, wealth, mortgage, occupational type, employment type, industry in which the head of the household is employed, age, gender, marital status, and total number of children in a household. However, the data does not contain subjective and objective health related information and any education data.
Within this data set, 73.1 percent of the 4,657 heads of household have private health insurance policies; 51.1 percent of spouses have private health insurance policies as well. The mean number of policies held by households with private health insurance is 3.1, while the means for a head of household and spouse are 1.6 and 1.3 policies respectively. Payment at the time of maturity for heads of households who have private health insurance policies is $67,900 (6.79 million yen: 1 dollar = 100 yen), with the mean insurance claim for a head of household's death being $256,100 (25.61 million yen) 1 . On the other hand, the mean payments for 1 All dollar values in this paper are calculated based on the exchange rate of $1 = 100 yen, for brevity. We note that, according to OECD Health Data 2008, per capita health expenditures incorporate the purchasing power parity (PPP), $1 = 116.3 yen, in calculation. However, ours use $1 = 100 yen for two reasons: first, the dollar value in PPP seems to underestimate the reality in Japan because of the 0~1 per cent inflation rate; and second, the exchange rate is $1 = 101 yen as of October 2008 in U.S. dollar value, and can be easily translated into the PPP value.
spouses are $42,200 at maturity and $107,900 for death claims. These statistics show that households hedge more heavily against the sudden loss of earnings rather than their spouses.
As an interesting statistic, 29.6 percent of the households that held private health insurance policies claimed hospitalization and/or medical procedure benefits after they had bought private health insurance policies. We divided each household into two groups to determine the average number of private health insurance policies per household by level of wealth based upon whether they were either "hospitalized" or "not hospitalized." Hospitalized households received payments from private insurance companies due to either hospitalization and/or had medical operations. The average number of private life insurance policies per household with net wealth under $10,000 is 1.81. Households in the highest wealth category possess greater than $300,000 and on average hold 3.13 private health insurance policies, demonstrating that increasing levels of wealth have a positive correlation with the number of private health insurance policies held. Interestingly, the average number of health insurance policies held by hospitalized households is larger than those of nonhospitalized households regardless of wealth category. Average private health insurance premiums paid per year by households are slightly larger among hospitalized households than non-hospitalized households regardless of wealth category. The difference in average premiums between the two groups is about 0.3 (= 1.27 -0.97, or 300 dollars per year) for the lowest wealth category, with the differential narrowing to 0.01 for the highest wealth category. These statistics illustrate that hospitalization prone households bought health insurance policies with higher premiums for hospital stays when they purchased insurance policies than the non-hospitalized households. For both household groups, wealthier households expect higher payments if family members are hospitalized than less wealthy households do.
Empirical Framework
This section presents the empirical framework used to analyze household decisions on purchasing private health insurance policies as well as hospitalization with insurance claims. In Japan, public universal healthcare insurance covers the entire population and is directly administrated by the government. The premium contribution for public health insurance depends on income. On the other hand, private and for-profit insurance organizations determine premiums based on the individuals risk factors, i.e. age, sex, number of dependents, smoking, etc. [30] . We assume that a household faces a higher risk of illness if that household possesses a lower health stock and that households maximize their expected utility by allocating discretionary earnings amongst health insurance policies and other areas of consumption. In our empirical study, a household is a single economic entity. Although a household consists of more than one family member, it is synonymous with the head of the household. This assumption is made for three reasons. First, heads of households typically purchase health insurance policies to cover healthcare expenditures, thereby holding household Healthcare age constant. Second, the basic empirical model can easily be extended to other members within the household. Third, the head of household regression model is far simpler than one that accounts for all of the household members -facing differing rates of risk and states of health due to differences in age. These extra data points create an overly complex model with minor marginal returns, and are therefore excluded.
An increase in hospitalization cost coverage by private health insurance directly affects a household's willingness to pay for a hospital coverage policy. A higher level of coverage (or compensation) on hospital costs from insurance companies in turn makes health insurance polices more attractive and produces disincentives for investing in health. This implies that demand for health insurance policies rises as the amount of health invested in decreases due to a change in alternative discretionary consumption. The relationship between coverage and health investment is negative. In other words, the insured household will have less incentive to keep oneself healthy, take fewer precautious, or invest less in health or preventive measures [20] . A household's behavior is a reflection of moral hazard [21] .
Based on the preceding patterns, we might say that households whose family members face higher risks of becoming sick in the future are more likely to purchase better coverage from private health insurance than those households who expect lesser risks of sickness [15] . Their expected benefits are greater than their cost of purchasing health insurance [4] . This is partially a phenomenon of adverse selection due to asymmetric information between insurance holders and providers [23] .
In this study, labor income, wealth, and sociodemographic factors are included as an explanatory variable [14, 20] . The three situations observed are as follows: (a) not purchasing health insurance policies and then being hospitalized, (b) purchasing health insurance policies then not being hospitalized, and (c) purchasing health insurance policies and then being hospitalized. We utilize a bivariate probit method to evaluate the impact of individuals' socioeconomic characteristics on the probability of hospitalization; given that these individuals also purchased health insurance policies. (The full set of Heckman's procedures is available from the authors.)
Consider the following bivariate probit estimation equations: (1) Private health insurance = ƒ(Economic factors, Health factor, Socio-demographic factors) + 1 and (2) Hospitalization = (Private insurance factors, Economic factors, Socio-demographic factors) + 2 where "Private health insurance" represents a household head who has private insurance, while "Hospitalization" represents a household that received coverage for hospitalization from insurance firms. The independent variables within the estimation equations to evaluate moral hazard and adverse selection are as follows: "Private insurance factors" are represented by several data points, including "cost paid to private health insurance," "daily receipt for hospitalization from private health insurance," "private health insurance claim on death," "private health insurance total claim," and "year of private health insurance bought" as shown in Table 1 . Economic factors represent labor income, wealth, mortgage, occupational types, employment type, and industry where the head of the household is employed [7, 8, 13] . Health factor corresponds to the proportion of people who became ill in previous year per hundred thousand persons by age cohort. Demographic factors characterize a vector of socio-demographic factors within the household including age, gender, marital status, and total number of children. 1 and 2 are unobserved errors, generally assumed to satisfy E( |X i )=0, X 1 ,…., X n . Since no information about educational level is available in the National Survey on Life Insurance: Fiscal Year 2000, we encounter the issue of the omitted variable bias in both equations. This study mitigates the possible bias by employing occupational types, employment type, and industry of household head employed to correct this deficiency [31, 32] . The results show that human capital is strongly associated with employment and occupation [2] .
In our study, the bivariate probit model provides a way of dealing with two separate binary dependent variables. Essentially, the bivariate probit model takes the estimate of two independent binary probit models, allowing for a correlation between the error terms of the two equations [33] . We estimated the probability of someone reporting their decision of purchasing private health insurance together with the probability of their hospitalization (hospitalization coverage received from private insurer). Two equations correlating error terms show that unobservable characteristics may exist where an individual claims health insurance for hospitalization and the individual's decision to purchase private health insurance. In addition, we note that if endogeneity is an issue, then the coefficient estimates by a single univariate probit model based on the decision of purchasing private health insurance will be inconsistent [34] . Thus, we will employ the bivariate probit model.
EMPIRICAL RESULTS
The variable descriptions and statistics for the Japanese dataset are reported in Table 1 . We use two methods: the regression results for the bivarate probit model are contained in Table 2 , while the Heckman results can be found in Table  3 . (The full set of Heckman's procedures is available from the authors.) For each method, the dependent variables include "Private health insurance" and "Hospitalization." The initial sample size was 4,657 households, however due to missing values the final sample size was reduced to 3,729. The information provided by the bivariate probit model is the estimate of , the correlation coefficient for the two error terms. The estimate is 0.175 in Table 2 . The 8.932 chisquared test shows that the estimate is significantly different from zero. This result indicates that unobservable factors for making decisions to purchase private health insurance are positively related to the unobservable factors of hospitalization [34] . In addition, the likelihood-ratio test in Table 2 shows that hospitalization is statistically significant and positively related to the decision to purchase private health insurance [33] . First, we will discuss the effects of income and wealth on purchasing private health insurance. Second, we will discuss the results of moral hazard and adverse selection in Tables 2 and 3.
For the "Private health insurance" regression results in Tables 2 and 3 , household labor income and total household wealth are statistically significant and have positive effects on private health insurance. Grossman (1972) demonstrates that a large health stock increases the number of healthy days an individual will have [1] . This in turn means that healthier individuals will have longer life spans than those with smaller stocks of health. If this is the case, then rational individuals will choose to maximize their health derived utility. They will do this by allocating discretionary labor income to purchase health insurance policies, and thereby increase access to healthcare services. Table 2 illustrates the fact that an increase in household labor income and wealth by 1 million yen (about $10,000) directly raises the probability of purchasing private health insurance policies by 3.7 percentage points and 1 We now focus on the moral hazards of the regression results from hospitalization in Tables 2 and 3. The effect of cost paid to private health insurance is positive and statistically significant. That is, an increase in insurance premiums by ten thousand yen (about $100) will raise the probability of hospitalization amongst household members by 0.2 percentage points as seen in Table 2 and 0.3 percentage points as seen in Table 3 . Both positive marginal effects show that an increase in the cost paid to private health insurance raises hospitalization by 0.1 percentage point for every ten thousand yen increment, i.e. an increase at an increased rate. In theory, an increase in health insurance premiums will cause the head of household to choose an alternative behavior by substituting health investment for purchasing private health insurance policies. If this is the case, then the stock of health should rise and consequently lower the risks of illness. However, since there is a statistically significant positive coefficient of cost paid to private health insurance for hospitalization of claimed health insurance, individuals with high-premium private health insurance policies are more likely to be hospitalized than their low-premium counterparts. The evidence illustrates that the marginal cost of health insurance premiums are lower than the marginal benefit from both hospital services and compensation from insurance companies. Increases in the coverage of hospital costs from private health insurance policies make these polices more attractive to those with low amounts of health capital, and provide fewer incentives for health investment -a detrimental outcome indicating that as demand for health insurance policies increases, the demand for health investment decreases. This implies that if a household purchases health insurance policies that provide more generous hospitalization compensation, the insured within the household has less of an incentive to keep them healthy. The positive effect of coverage for hospital costs may appear to be typical of rational behavior for health insurance policyholders and evidence of moral hazard.
Concerning adverse selection, the coefficients of private health insurance claim on death while hospitalized are statistically significant for either regression in Tables 2 or 3 . The results demonstrate that an increase in private health insurance claim on death by one million yen (about $10,000) will raise the probability of household hospitalization by 0.2 percentage points as seen in Tables 2 and 3 . Both positive marginal effects show that an increase in the private health insurance claim on death raises hospitalization by 0.1 percentage point for every one million yen increment, i.e. an increase at an increased rate. The positive effect indicates that the more insurance policies a household possess, the higher the risk of illness and death within that household. The results support our hypotheses that a decision to purchase health insurance in the case of a death of an insured household in a hospital attributes to the initial health stock of household. The benefits from private health insurance policies for a hospitalization give incentives for individuals to purchase health insurance, reflecting adverse selection.
Regarding another adverse selection, illness as a health factor shows a positive estimated coefficient, but the effect is not significant statistically. If the head of the household has a higher risk of getting sick, the head of the household would buy life insurance policies more than those with less risk. The variable of illness does not present an illness history for the head of the household in our study. Adverse selection caused by the status of illness is negligible in the case of a decision to purchase private health insurance. The age of the head of the household is statistically significant and positively related to a purchase of private health insurance in Tables 2 and 3 . Age is a proxy for long-run health capital depreciation -as individuals gets older they are more likely to become ill due to health capital erosion. Households purchase private insurance to hedge against this erosion in health capital to preserve health stock. However, a decrease in health stock due to aging raises hospitalization [2] . Although private health insurers adjust their premiums according to age, the results show a possibility of adverse selection under the national health insurance system [15, 20, 22] .
Concerning the other factors in the regression results for private health insurance, marriage and total number of children show positive estimated coefficients, and are statistically significant as seen in Tables 2 and 3 . The decision to purchase health insurance depends heavily upon the marital status of the head of household. This implies that the head of household is both risk aversive to short-run loss of labor income for his/her spouse as well as uncertainty surrounding the health stock of the household. Our result from number of children is congruent with the findings of Liu and Chen (2002) in a Taiwan case. Absolute risk aversion is directly related to the number of household members (i.e. children and spouse), and is markedly higher in larger families [16] . Interestingly, the function of private health insurance is not only covering healthcare expenditures due to hospitalization, but also provides risk reduction for economic costs of raising children.
The mortgage results, for private health insurance estimation in Tables 2 and 3 are positive and statistically significant. Households purchase health insurance polices for the purpose of debt maintenance by averting unforeseen healthcare expenditures. Japanese health insurance has a risk reduction function for mortgage payment due to hospitalization [24] . The mortgage raises the probability of purchasing private health insurance, which is congruent with the findings by Shino (2000) [24] . The white-collar worker (i.e. managerial, professional and clerical position) variable is statistically significant, or has a positive influence on purchasing private health insurance policies. Both the bivariate and Heckman regression coefficients indicate that white collar workers are more than twice as likely to hold private insurance as blue collar workers (i.e. manual and manufacturing work). An individual with a white-collar occupation typically has a higher level of education, which leads to a more efficient production of health capital; hence, they have higher demands for large health capital stocks due to a more rapid accumulation of health stock [2] , further supporting the supplementary effect of private health insurance ceteris paribus.
CONCLUSIONS AND IMPLICATIONS
The characteristics of individuals maximizing their utilities with respect to the decision to purchase private health insurance under the national healthcare system are robust and worth considering when attempting to improve healthcare financing and delivery. Launching a new private health insurance initiative leveraging market-oriented principles in the finance and delivery of healthcare services is vital to improve the overall quality of care within the public healthcare system. Our findings show that household labor income has a strong positive effect on the decision to purchase private health insurance policies. This possesses significant policy implications, most notably revealing individuals' willingness to pay for healthcare. In other words, individuals generally face absolute risk aversion, not decreasing absolute risk aversion with increases in labor income and wealth. The results show a supplementary effect that augments public health insurance, as it does not cover certain medical expenses and procedures. The results of our empirical study coincide with previous studies by Sawano and Ohtake (2002) [25] . Accessibility to uncovered healthcare services is directly related to an increased probability of purchasing health insurance. This is a quasi substitution effect under the strictly controlled Japanese twotier healthcare coverage system of public and private health insurance [9, 18] .
Another noteworthy finding about moral hazard is that private health insurance costs positively affect the risk of hospitalization. This indicates that after purchasing private health insurance individuals change their health behavior by altering of their health investment. The insured individuals have lower costs in the ill health status and acquire less prevention for health investment measures. Insured individuals have lower costs in the ill health status and they acquire less preventive measures for health investment. They are more likely to be hospitalized, revealing a level of willingness to pay for services rendered. Our results provide a clear-cut evidence of moral hazard which is associated with the positive relationship between private health insurance purchasing behavior and individual's risky health behaviors. The significant statistical result for health status on private health insurance policies is congruent with the results by Savage and Wright (2003) [22] and Doiron, Jones, and Savage (2008) [20] .
Our results for private health insurance claim on death clearly show the potential for adverse selection against private health insurance. Aging especially decreases health stock with increasing rates of health capital depreciation, households face greater uncertainties concerning health risks. This means that households purchase private health insurance when there is a high probability of hospitalization with claimed insurance on death. This may be due to an aversion to reporting their health status. Private insurers generally adjust premiums according to age; ageing is a higher risk factor under the national health insurance. The household's decision to purchase private health insurance depends on declining health stock with aging and risk of death caused by illness. The situation could result in adverse selection.
Our empirical study shows that both wealth and mortgage have positive influences on purchasing private health insurance implying that the purchase of private health insurance is a hedge against short-run debt default and longrun wealth erosion. Wealth is accumulated savings while mortgage is debt. Given that private insurance is a normal good. Thus, an increase in wealth creates an incentive to purchase additional private health insurance. Mortgages must be paid even when households become ill in spite of loss of labor income due to by hospitalization. Japanese private health insurance functions as a risk reduction mechanism, as monetary compensation for hospitalizations reduces variations in labor income streams as well as preserves household accumulated savings.
A rapid increase in healthcare costs lead to an increased financial burden on households at an individual and national level under the national healthcare system. The national healthcare system effectuates a trend towards self-financing for healthcare services. Since the Japanese government lifted the ban on selling private health insurance policies in April 2001, the market has quickly expanded insurance products available for hospitalization, supplemental coverage for services, such as cancer, heart disease, stroke, long-term care, etc. This new environment has led to a variety of health insurance product choices for consumers. There are four advantages of the new environment: (1) a combination of treatments by national and private health insurance coverage, (2) a decrease in government health expenditures, (3) coverage for pharmaceutical products and medical technology that are not fully covered by the national health insurance, and (4) rewards to healthcare providers based on skill level. However, there are also unconstructive aspects of the new environment: (1) strict control for adverse selection and/or moral hazard are not clearly defined under the national health insurance system, (2) access disparities to healthcare services based on income/wealth level, (3) an increase in malpractice lawsuits, (4) an increase in demand for physician and hospital services, and (5) an overall rise in individual healthcare costs. The new environment will lead to reform in healthcare financing and delivery as well as create problems for those who demand for and supply of healthcare services, especially those individuals at the margins.
There are some limitations to this study and its result. First, choosing private health insurance is associated with individual health status, educational level, risk preference, etc. in addition to the other variables included in this study already. Thus, a lack of information on individual characteristics such as individual health status and educational level may lead to results suffering from omitted variable bias. Second, our study did not consider the government's lift on the ban on private health insurance products. The insurance industry can extend the health insurance policies offered to cover different types of healthcare services and would attract new consumers with existing private health insurance policies. The growing private health insurance market providing coverage alongside the current national health insurance program may compel the government to reassess resource allocations to the current system. This fundamental shift toward a market environment with corresponding changes in consumer behavior will encourage future studies once the data has been compiled. Likelihood-ratio test of : chi-square= 2.39 and Probability > chi-square= 0.1217
Note: * dy/dx is for discrete change of dummy variable from 0 to 1.
